Kur«l lUemficatim Adatnlatration 
fa lament Inginee ring .and Cans tn»ctlai Mmual 


Purpoaat 


Daletlonai 


Ad41t.iQna; 


Saetiod Sii6 
Xatua ffo. Z 
Addandun No. 2 
Saeambar 1972 


ELSCTRICAL PI»JXSCf!Oi OF WAlgD FUNS 


Tht purpoaa oi this addandum la (@ clarifF rafaraiteaa to gaa 

alignnant with 

TS & CM Saction 823, aa wall aa to diaeuaa pTdtaetion prae« 
tieaa for "croaatalk acraanad cabla faailitiat*'* 


1. Oalata paragraph 2,23. Maka a notation atatingt "iaa 
Addandun No. 2." 

2. DaLata paragraph 3.12, Haka a notation a ta ting t "8aa 
Addandum No. 2." 


1. Add now paragraph 2.23 to road at follow#) 

2.23 Loading cell# maetlng RgA apaaifioationa art daaigntd 
to withstand substantial lightning iiuvgta without dw 
aga. Prasant designs will withatand ourront aurgaa whiah if* 
proach tha fusing currant of 28.gattga wira, Vhllt ^i# (uiing 
current is less than that ©f l^ggugi «gblt| it it largo onoui^ 
that only a small percentage of furgas raaohing Oab lot will 
cause loading coll damage. Thar#fo?o, gap protiotion of loading 
colls In burled plant is not notmally required* In very lovern 
lightning damagf areas, protection for loading eotU ean be added 
at a later date If experience indicates the need* Vhere loading 
coll protection is necessary, itandard or heavy duty gaa tubes 
with a slowly rising dc breakdown voltage of appnniiiMUly 3S0V 
should be used. It 1# recemmendod that y^iii tubea be aenneebid 
J*' nongrounded bypaee eenfiguraliMit §• diieuseed 

Ta* 6i CH o22o 


2. Add new paragraph 3,12 to read as follows) 


3.12 Gas Tube or Equivalent Arresters at hmetions with 
i’acll ties Serving Sfverfly iepossd gtatione » 
Terminal. blocks equipped with standard or heavy duty gas tube 
arresters having dc breakdown vqlteges of gOO volts or greater 
and Installed in suitable moun tinge and aneloauree are reeels’* 
mended at junctions between burled wire or cable Mid faeiUiits 
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•ervlng fUtioi. that are aeverelv . 

•• fir. ew.r. «d Ttiio tow.r.) ^ UtttiilB. 

tp. Of f..Hlu~r f."?*""'**/' «>. 

»lock« a^v ha t.a-j -- _ . *eiiow coded (in »«J» or 


or c«»ecti«g faciUMet. YenZ :i:.f **• length 
Hockg aay be used a« an alternative ty» carbon 

sap apacing of the carbon blodJe ihLfJ *** The wl^ 

tiiaae unite to eueh an evean^^^k reduce «ialnte«a«^^ 

eepuble low e5«.«. . **^ent that they should r7*®*^*®«nce of 
^ low coat aubatitute for the gas tSe,.*^* * sc- 

J- *""« P«Mr«,h 3.136 to rwd .. folio...' 

3 a 1.3^ XfsiB i 

-CO f./.«« s:i" --utioo 

*«c of a cable led t^k ‘"*=*^®«»ed 

*A£ch are ieolated e «*•« dlvldarf 4 **evelop- 

reduce the croaatalk^^fT **** other by a ” 8 creen»"d” bundle® 
-uci„. th. cTp^iL":* to thro'r."'!?*"'- to 


r.du« th.tto..”;'^!"* otkT by . .^c™ ri” .t«. bondl. 
reducing the caDanr*- bundle to tha ****l8ned to 

-creen 1, th^^or between Pjl»arlly by 

la not provided k *. oore of the ceble an.i ®®cau8e this 

not be treated ae^a'^ahl ®"** acreen ‘*l*lectrlc 

earned, Jt i* reccoJi^H ®l®ctrical nr^* “bould 

g^-ound at any poinT^'^^u *® -c^a^ nJr 1® con- 

-t pedaaUi:. be -de 5 <*nected to 

*o«iiy dlacontinu- 
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BLSCTitICAL PKOTBCTIOH OF BWUED FLANI 


The purpose of this addendum is to add 
bond m^lle burled plant housings to vertic^ 
tdrea on fOO»r pAon If the buried Pl”* 
on the power polo or within a man's reach of the P°'*®^ 

If they are not bonded together the vertic^ pole gro 

that are connected to multigromd^ tSr^ 

become energlaed during power fault conditions and ttereby 

create a shSk haaard to anyone si^aneowly ^ 

vertical pole ground wire and the buried plant hoo g* 

Additions t After Section 5> Pago 7, add* 

6. Bonding of metallic buried plant housings to vertical 
pole ground wires. 

6.1 Whon . Mtalllc buried plant housing ^ a 

potior polo, the grounding connector of tte housi^ 
shnll be bonded trith a #10 AWO bare “I^^heto th^^ 
vertical pole ground wire, if present, on **'® * . 

purpose of this bond is to maintain ^SrSy 

the buried plant housing at the Jf^^^^^eSarS^ring 
preventing a shock haaard that otherwise might exist ouring 

a fault condition on the power line. 

6.? With certain types of cable 

ment manufacturers have recoiwiend^ that tte c^xer 

oquiiment not be connected to an electric Ltallic buried 

»2ch instaKSes carrier equipment ®"?/Sd^^onded to 

plant housings enclosing carrier 6.1, 

vertical pole ground wires as J®^^be isSated^^from 

but the carrier circuitry and least 20 kV dc 

the metallic housing by insulation ® dielectric between 

dielectric strength. The Pr®^®^®" U to use 

the carrier circuitry and the housing m^sl^»««^® 

noaUnr hy-puss 2;ot.oUm^r^pr^lo^g^ ^ ^ 

separate ground, and "*®, wire. It is the 

.same potential as the vertical P®J^®'^^^iers to provide 

responsibility of the ‘'**'*‘^®J* ^twSm the carrier circuitry and 
the 20 kV dielectric strength J®^'*®®" . CM-822 for additional 

ch.issis, and the metallle housing. See TB & cn-Odfdr lo 

details on carrier protection. 
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ELECTRICAL PIDTBCTION OF BURIED PLANT 
CONTENTS 


1 . GENERAL 

2. ELECTRICAL PROTECTION CONSIDERATIONS 

3. APPLICATION OF LIGHTNING PROTECTION MEASURES 

U. APPLICATION OF POWER CONTACT PROTECTION MEASURES 
5. GROUNDING OF BURIED WIRE AND CABLE SHIELDS 

FIGURE 1 - Protection at Exposed Aerial Insert in Buried Plant 
Using Fuse Links 


1. GENERAL 

1 .1 This section provides REA borrowers, consulting engineers, and 
other interested parties with infonnation for use in the design, 

construction, and operation of REA borrowers' telephone systems, ^re 
specifically this section includes the electrical protection practices 
for buried cables and wires having plastic -insulated conductors and Jackets. 

1 .2 This section replaces Section 81 6, Issue No, 2, dated June 
Addendum No. 1, dated November 1966. The principal changes ^c u e 

in this revision are the ellinination of washer gaps, and the addition oi 
gas tube protection for severe exposxires, A general review ^ 

of the previous information is also included. Data prevloaaly ^ 

the addendum has been updated and Incorporated as an integral part o 
section. 

2. EIECTIICAL PROTECTION CONSIDERATIONS 

2.1 Dielectric Qualities of Plastic-Insulated pIC) 

Myetkylene insulated conductor and jacketed caoie and wire haw 

long been recognized as requiring a minlmam of ffieulties 

to their inherent high dielectric strength and quality. With 
die to dielectric failure having been reduced to a very n^mal 
the extensive application of PIC cable and of the 

derived from foreign potentials on the telephone plant ^ e 

.able or wire conductors. While finer gauge conduct's 

to this type of damage, the economic advantage In their „ 

usually outweigh the higher rate of fusing incidence as compared with coarser 

gauge facilities. 
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surges which reach biuHo^ v, 

th. SiSf 1^2? ‘° thf noncablT* 

»*~»hgr,.w„, «<Jttct0M. 

Loading coils «« *4 

»ithrt«d 

^„=2 h:! i2?» 


^orjE^jy Protection of cstise 

’-‘C.L.Sc^T '■”' lSe”Sr"'- ?■ ^ 




. cable and 
'lot consid- 

4 •». ^ « 


». purposes o 

if'* Wh power buried in • 

«";**«•' ctlQc oi cL^f*^ exceir; ^°^®ctivB Measures aro fi? ®®®® 
^r,Mris as areaS^®^^ ^aciiiti ®f* ^^lose which mav- S therefore, 
-"»ln. in Pra^i * s^ibscriber statil!^ ° required for the 

rr.. .*?fi« inserts P^^erlng such «rS 

' considered as 

-ontacted by nower if ®^®e<i when 
°y power line conductors 
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3. *^x«xx« 0. ua»™ ^ ^ ,.3X«^ 

3.1 nxelect^c protection of buried pt^t i. li-it* 

. f ceble peire et Junction, uith 

(a) Termination of cable pairs 

open wire. ^+h 

(b) Qas tube or JSSSSS! 

facilities serving severeijr r- 

(e) Bonding »d grounding of buried uire »d cabie 

Shields. ^ 

3.,, T,«ination of Cable at the S^’^SS/ ^ere 

or more pairs ^ jlSlinated on unprotected the cable, 

lead, all pairs should ^ ^ open wire at a .^^xgjiidnate the pairs 

one or more .“[^r^^^ocks Sould be terminated 

;=«r^ts s^-;r;»Sa~& 

should equal the nnrotected termlBal blocks^ 

^ ^ 

cable at or within* ^ 

minal blocks. ,fi cable which is 

, p„r cxaa^lo. at ^f 

.„.aXle7Jid^”//p^ 

bb. 

to T,hu two open -are P br»Kb.t«. 

3.1,3 Greater ^J, ae at w’bfih^ter and. 

|?ra S£^S3 traleSr^-^- of appXfing ter^.^ 


«. 3 ** 
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eabl« or wire. The grounding connector provided in terminal housings 
ihould be used to facilitate maldng these connections* The shield of 
l^tfied eendoe wires should liksifise be bonded to the metallic shield of 
main cable and oonneeted at the subscriber end to the station protector 
ground terminal. 

3.2 PirotectloQ of connecting facilities having appreciably lower 

dielectric strength than plastie-insalated condnetor (flC) cable 
and wire is required as follows t 

(a) Arresters at the central office. 

(b) Arresters at junctions with paper-insulated cable. 

(c) Aarresters at carrier repeaters and terminals. 

3.21 Arresters at the Central Office - Provide main frame arrester pro- 
tection on «n cable pairs entering the central office. 


3.22 Arresters at Junctions with Paper-Insulated Cable — VIhere aerial 
type station drop wires or aerial wire facilities (all types) are 
connected to buried plant within 1 mile of a junction of plastic-to-paper 
cable, the buried wire or cable pairs serving the station drop wires or 
other aerial wire facilities should be connected to the paper— insulated 
cable through protected cable terminals installed on the aerial c^le. The 
cable terminals shoxxld be equipped with blue coded arrester gaps (700 volts 
rms breakdown value) for protection of the paper- or pilp-insulated cable. 


3 23 Carrier repeaters and terminals and most other electronic equipment u^d 
on cable pairs have low dielectric strength con 5 >ared with the dielectric 
streneth of cable pairs. Such equipinent must, therefore, be protected in accord- 
ance with REA TE & CM-822, "Electrical Protection of Carrier Equipment." 


U. APPLICATION OF POWEt CONTACT PROTECTION MEASURES 


h,1 Aerial Inserts - Aerial inserts 
•type cable, aerial type cab.-e. 
When an aerial Insert of any type is 
with, crossing under, or otherwise su 
d’lc.tors operating at voltages in ^ce 
considered as exp)oseci. Support sbrai. 
shoiOd be effectively grounded by cor 
available, effective groundir^g by dri 
The support strand of aerial inserts 
grounded at only one point if the grc 
For aerial inserts cx--eeding 1000 fee 
effectively grounded at each end ard 
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The cwiciuctor-g of 

UMd ^ ^e®®®«UT tn^d^tS? statSj S th«\®i‘^® 

'‘•’^’ ^a«a«aa. Of ue . p^cXr 

B^ied t;::a^^-SJ4 yu5r'S;:;s :rr~^^ m both 


^'^22 If 

S ■iS5i75?''iiSri“ “S s^4.-*3. 

■"•••■..'r..r.r2i£«^^ 

'.-'33 jv i., , ‘'•«™is.lo„ ahouiSTe c£LT“' 

r, •' ' '■^’-'■ctor:^ of hr.+k c«eclced. 

-S? aerial iraert 

^ ^°pSd Vt“» Seetr ^ S”^' 


°f.. ^able ■be”t«rt\e°e^“'’?“l""’^™PUee7r: 5“l°-=’^e"d 

ap,r,arl„,, jV,' ', .f '*’'■ A-ae ‘apa^o^^ /P"“»<=P«<i to the 

grounded to"V> ■ '“ terrunaJ^H s^^elds of aU cabia^ connected tc 
grounded^ 4 ground eleet^ should be bo-^H T 

■ .v„,u,a. erpoeed aerri°Se%‘ra’'X“‘P 

iP^iiaa&^elona iM " “*'°™ “ Pi^a , , 

thrcgh PSKrihSlLd nahoable-troe li„. * 

a/npacity (curro^^^*^ capable of* aafeiu- P° the burled ®*^Paions 

a *'aciliu^“P^^‘'>"t fecllitioa are ert a 
ao aooordao:: 

• Where the applicable 
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aracttc®® require protection devices at the junction ■with bwied 
tha low tapedance ground required for the pcwer protection device shoui 
b® utHiiSd to provide additional lightiding protection to the 
fMi ®®n be aecoraiJlished by bonding the buried cable or wire 

oaidiictor or ground elec trod® of the poi^r coatac pr 

14,3 Aerial Drop Wree Connected to to ied Pl^t - Whe^ ^ e 

io buried wire 

ihould be avoided in favor of buried services, 

14.31 Aerial drop wires exposed to the possibility 
should be connected to the buried facilities 

link or m 20 Ml 30 percent q^^to^D^vant large fault currents 

fuse link is required as a protective isea . ^ cable. It will 

from areaohing other stations served by e The station being 

also prevent damage to larger station protection 

Mrv«dahoiild ba protMtsd in acoordmce vlth applicable station proca 

practices. 

S, GROtlKDINQ OP BUKHD VHRE AND CABLE SHIELDS 

5., la "^f:rS^uftlerc°.Sn^ 

aolalir^™? ll^tnlng protection ^T^Sd’^^uSdJ'tt jSSlona 

My be naadsd to adtlgata nolsa and also beo^ ^^^ co^taots, 

burled wire and Junctions mth sll serial open nlre 

MIN or to a low resistance driven roa aii jvu*«irj.w 

and distribution wire facilities. 

4 <M rtftrmyraoh 5.1. no grounding of cable shields 

..rial oL^.^1^tt*^sr points along the burted cable. 





